It is well documented that mental health outcomes are correlated between spouses. There are several alternative hypotheses for this correlation, including both causal and non-causal pathways.
Introduction
It is well known that individual circumstances, such as family background, neighborhood characteristics, and household characteristics are correlated with mental and physical health outcomes for individuals. There is also evidence that spousal characteristics are related to own measures of health. There are several hypotheses that would imply a positive correlation between spousal and own mental health measures. One explanation is that there are common environmental factors that affect both spouses simultaneously, resulting in correlations between spouses but no causal effect of mental health between spouses.
1 For example, spouses face similar neighborhood environments (e.g. crime, safety) that affect each individual's health. Another potentially relevant mechanism for correlations in spousal outcomes is from Becker (1973) , who suggested that high quality individuals will seek out other high quality individuals in the marriage marketleading to positive assortative mating. Whether positive assortative mating would suggest causal spillovers in health between spouses is less clear. If spousal health is similar to characteristics like attractiveness, which presumably confer direct utility benefits due to preferences for attractiveness or dynastic considerations, it may be that spousal health has no direct effect on health. On the other hand, spousal health could be desirable in the marriage market because it is an input in household production, 2 indicating a causal effect on health. One potential way to examine this question is to find determinants of mental health status for an individual that should only affect his/her spouse through its effect on the individual's mental health status. I argue that timevarying measures of an individual's job-stress should affect his or her spouse's mental health only through an effect on the individual's mental health, controlling for other important characteristics of the relationship, environment, and occupational fixed effects. In preferred specifications, I also use the panel nature of the dataset to control for characteristics that may lead to poor mental health as well as selection into bad jobs, selection of marital partners, and other important time-invariant individual heterogeneity.
Using this approach, I find evidence that OLS estimates of the effect of individual mental health on spousal mental health are downward biased, and results from combined 2SLS-FE specifications are large in magnitude. In particular, individual mental health status is estimated to have a comparable influence on spousal mental health status as spousal physical health status and a greater influence than spousal mental health status measured at a young age.
1 Manski (1993 Manski ( , 2000 labels this as correlated effects in the social interactions literature. 2 Spousal health could be an input because it increases efficiency of the household production function (Jacobson 2000) or because spousal health is an input in learning about health (Clark and Etile 2006) .
There are at least two explanations for larger results using the instrumental variables strategy. These larger 2SLS estimates could result from measurement error in the categorical scale of the mental health status outcome used in the analysis. Additionally, heterogeneity in the spillover effects of poor spousal mental health status could produce larger 2SLS results. In particular, the specification is estimating a local average treatment effect (LATE) (Imbens and Angrist 1994) for those individuals with spouses that experience negative fluctuations in job stress. The impact of these negative shocks to job stress may be larger than the impact for individuals continually exposed to job stress.
The results suggest that mental health interventions on an individual could have positive spillover effects on members of the individual's household, indicating that cost-benefit analyses of mental health interventions may not fully capture some indirect (within-family) benefits of the intervention. The results also suggest investments to reduce job stress may have positive externalities for members of the worker's family and that one primary determinant of mental health status for individuals could be the mental health status of their spouses.
Background
There is a large and growing literature that shows that married couples have similar characteristics and make similar choices. Characteristics that have been shown to be positively correlated between spouses include education, cognitive performance, race, religion, age, political preferences, and physical health status (Dufouil et al. 2000 , Kalmijn 1991 Schwartz and Mare 2005, Wilson 2002 ). Several important choices are also correlated between spouses, including alcohol decisions (Leonard and Mudar 2003) smoking decisions (Clark and Etile 2006) , and preventive care choices (Falba and Sindelar 2008) . There is also some evidence that mental health outcomes, such as depressive symptoms, are correlated between spouses (Siegel et al. 2004 , McLeod 1993 .
Having a "higher quality" spouse has also been found to be associated with several desirable outcomes. Several researchers have focused on the association between spouse's education level and an individual's health. Egeland (2002) and Bosma et al. (1995) find that individuals who have more educated spouses have lower mortality rates, even controlling for own education. Monden (2003) finds that having a more educated spouse is also associated with better health and health behaviors, such as smoking and excessive drinking.
These correlations in outcomes and the associations with desirable spouse characteristics and individual health outcomes could represent several alternative mechanisms. First, spouses' choices could be similar because they face similar environments and choice sets. For example, both spouses' choices to obtain medical care would likely be affected by the distance from their residence to the nearest health care facility. Likewise, neighborhood crime rates likely affect the health and mental health of both spouses. A second potential mechanism is the matching process in the marriage market (Becker 1973) . If spousal characteristics are complementary inputs into household production functions, then individuals would prefer to marry someone with similar characteristics. It is unclear whether mental health status of spouses is an input in household production functions, a consumption good in an individual's utility function, or is spuriously correlated with own-health.
Because of the difficulty in differentiating among competing hypotheses, there has been little research directed at examining whether spousal characteristics and choices have causal effects on an individual's health. One exception is Clark and Etile (2006) , who use panel data and individual fixed effects to show that smoking decisions within households are likely due to positive assortative matching rather than learning or household bargaining. Fields (2005) uses an instrumental variables approach to examine within-household education spillovers and finds that children's education increases parental smoking cessation.
The present study is somewhat different in that it does not focus on examining health behaviors like smoking but rather health status variables such as self-reported mental health status. The paper uses an instrumental variables approach to examine whether an individual's mental health status affects his or her spouse's mental health status. To do this, I use spousal working conditions that I argue only affect an individual's mental health status through their effect on spousal mental health, once important individual and household characteristics are controlled. This choice of instrument is motivated by a relatively large literature showing that own-work conditions are associated with own-mental health status. Plaisier et al. (2007) find that psychological demands at work predict the incidence of depressive and anxiety disorder in both men and women. Grzywacz and Bass (2003) find evidence that work-to-family stress increase the risk of depression, problem drinking, and anxiety for workers. Small and Riley (1990) find that work stress can affect family and personal life in several ways, including marital relations and anxiety symptoms. Griffin et al. (2002) find effects for job control on depression that differ by gender and occupational status in Whitehall II. Together, these studies and the broader literature suggest that working conditions likely impact own-mental health, which suggest that this variable satisfies one of the conditions of the instrumental variables approach; I discuss below the evidence that working conditions satisfy other conditions of valid instruments.
Data
This paper uses the public-access version 3 of the National Survey of Midlife Development in the United States (MIDUS), which was a national survey of 7,000 individuals aged 25 to 74 in 1994-6 (including 1,900 twins and nearly 1,000 siblings) (Brim et al. 2003 , Ryff et al. 2007 ). The stated purpose of the study was to investigate the role of behavioral, psychological, and social factors in understanding age-related differences in physical and mental health. Importantly, respondents were asked about their spouses' health, mental health, and occupation.
4 These respondents were then followed for 10 years and administered a second survey in 2004-6. Although the full sample of individuals in MIDUS contains 7,000 respondents, several restrictions are placed on the data in forming the analysis sample. First, since I focus on individuals with spouses who are employed, I must drop 2,000 unmarried individuals and 2,000 individuals with a spouse who is not in the labor force.
5 Of the 2,979 individuals with valid mental health status data, 2,656 individuals reported information on spousal mental health status.
6 Nonresponse to demographic variables leaves an analysis sample of 2,419 individuals from wave 1 of the survey.
7 Of these individuals, 1,200 respondents also meet the sample selection criteria at Wave 2. 8 In what follows, I will present results using Wave 1 observations only, Wave 2 observation only, and pool the observations from both waves.
The principal individual control variables I use are suggested by the large literature on the determinants of mental health outcomes. It is well-documented that females have higher rates of depression than males (Blazer, Kessler et al. 1994) , and mental health status has been associated with socioeconomic status (Kessler 1979) , education (Blazer, Kessler et al. 1994) , income (Townsend, Miller et al. 2001) , and physical health (Blazer, Burchett et al. 1991) . Importantly, I am 3 http://webapp.icpsr.umich.edu/cocoon/ICPSR-STUDY/02760.xml 4 Complete information about the dataset can be found at: http://midus.wisc.edu/ 5 In the appendix, I present summary statistics of the analysis sample compared with the unmarried individuals and the individuals with non-working spouses. In general, the analysis sample is more advantaged than the unmarried sample and less advantaged than the sample of individuals with non-working spouses. I discuss this further in the conclusion. 6 The question asked of respondents is: "How would you describe your spouse's or partner's overall mental or emotional health at the present time?" The five point scale allows responses of excellent, very good, good, fair, and poor. 7 Family income is imputed in order to keep respondents in the analysis sample; a dummy variable is included in the empirical models to indicate missing data. 8 Recall that to be in the sample, the respondent must be married and having a working spouse. Since the original respondents were ages 25-75, many of the respondents do not meet these criteria after the ten year follow up.
able to control for health status "endowments" of respondents during adolescence (16 years old).
Family-level variables I incorporate into the empirical model include measures of relationship quality (disagreements on leisure activities and on household tasks) and spousal characteristics, including income, education level, and health status. As mentioned previously, I also control for occupational fixed effects or individual fixed effects in the preferred results. Summary statistics are presented in Table 1 for wave 1 respondents; summary statistics for wave 2 respondents can be found in the appendix in Table 2A . As expected, average selfreported measures of physical and mental health decline between 16 years old and the respondent's current age.
Conceptual Model and Empirical Methodology
The conceptual model is motivated by work in the health economics literature on household health production (Jacobson 2000) . I use a simplified version of this model, abstracting away from the dynamic considerations, labor choices, marriage/divorce choices, and medical care expenditures to focus on potential causal and non-causal mechanisms leading to correlations in spousal mental health status. This conceptual model is outlined in order to formalize the logic that I discuss above and focus on the empirical difficulties with this research question rather than to prove particular propositions or otherwise extend the theory in this area.
Following Jacobson (2000) , I use a common preference model of family behavior. The static utility function is assumed to be ) , ,
(1) where u is family utility, , and household production efficiency, which is a function of health status (
(2) Market goods are purchased at price p subject to the household budget constraint:
where W represents household income and is a function of work hours by each household member as well as health status. Health is assumed to be a function of initial health endowment, investments in health, and environmental factors: ) , , ( 0
Investments in health capital ( I ) are a function of time inputs and initial health status (medical care purchases are not considered in this model).
Finally, each household member is endowed with one unit of time, T, and can divide his/her time between market work (w), household production (z), health investment (i) and sick time (s), so that the time constraint is
and i=m,f (6) Thus, the household decisions include time use decisions, consumption, and health investment decisions. Critical for this paper, the model suggests that spousal health can be correlated with individual health for several reasons. First, spousal time is used directly for investments in health. Second, spousal health can affect the efficiency of household production both directly through the efficiency parameter and indirectly through time-use decisions. These factors have repercussions for the time available to invest in health production. Third, spousal health affects household income directly through the income generating function and indirectly through time use decisions. Importantly, spousal health could also be correlated through common environmental factors (a subset of N ), which presents a difficulty in inferring causality in similarities in health status between spouses. Finally, while this model shows several direct causal pathways for individual health to affect spousal health, it could also be the case that individuals receive direct utility from spousal health (through consumption complementarities, altruism, or the "direct consumption" benefits of spousal health-spousal health could be similar to attractiveness in the marriage market). While these possibilities are not included in the model outlined above, they represent other hypotheses of why health is correlated between spouses.
Following the theoretical outline of health production, I approach the empirical model by specifying a relatively parsimonious mental health production function, where an individual's health is determined by individual, family, and community/neighborhood factors as well as spousal health. Importantly, I am able to control for individual and spousal income and focus attention on individuals with working spouses. As noted above, income and employment status of the spouse are two relevant indirect channels that spousal health can affect individual health. By focusing on currently employed spouses and controlling for income sources, I attempt to examine direct channels of spousal health correlations. In terms of the conceptual model (equations (4) and (5)), the empirical question is to determine:
Linearizing the health production function for spouses i and j (where i is the respondent) gives the following system of equations to estimate for each household:
where spousal health is allowed to affect the respondent's health and Z are a subset of environmental variables (N) that are assumed to only directly affect spousal health. Specifically, I use measures of spousal job-stress. 9 In order to be a credible instrument, spousal job stress must be strongly correlated with spousal mental health and validly excluded from equation (8). I take several steps to increase the validity of the instrument. First, I include controls variables implied by the conceptual model in order to reduce some of the direct pathways that spousal job stress may impact own mental health. For example, spousal work stress may directly impact own mental health (violating the assumed exclusion restriction) through income effects, so own and spousal income are directly controlled in the analysis. Additionally, some households may have a higher risk of spousal job stress, thus spousal job stress could be correlated with other unobserved household factors in the error term of the main equation. I use several alternative strategies to reduce this concern. First, I control for spousal occupational fixed effects, which largely eliminates differential risks in job stress across occupations. Second, in the preferred empirical models, I control for all time-invariant characteristics of the household by using individual-level fixed effects. This forces the instrument to only reflect job-stressors that are timevarying and more likely exogenous. Since concerns about the validity of the instrument could remain even after controlling for individual fixed effects, I cautiously interpret the results that follow as suggestive rather than conclusive.
Results
Results from baseline OLS regressions that examine the individual and familylevel determinants of mental health status are presented in Table 2 . Males have slightly higher mental health ratings, and no statistically significant racial differences are found. Mental health is slightly lower for older respondents, and higher for more educated respondents. Current physical health status and initial (at age 16) mental health status are important predictors of current mental health status, increasing mental health in the former case by 0.4 per unit and in the latter case by nearly 0.2 per unit. Consistent with previous research (e.g. Siegel et al. 2004) , individuals with more educated spouses have better mental health, but this 9 The question asked in MIDUS is "In the past 12 months has your spouse or partner had problems at school or at work." The respondent chooses either 'yes' or 'no'. result is not statistically significant. Individuals who report higher levels of agreement in household matters also report higher levels of mental health.
In the baseline specification, for each unit increase in spouse mental health status, the individual's mental health status increases by over 0.13 units. 10 In Column 2, I present results with spousal occupational fixed effects so that comparisons are made between individuals who have spouses with the same occupation.
11 Few substantive differences are found after including occupational fixed effects.
I stratify the baseline regression of the determinants of mental health status by gender in Table 3 . The full-sample baseline results are shown in Column 1 for comparison. The association between spousal mental health status and respondent mental health status is approximately 25% higher for female respondents than male respondents (0.15 vs. 0.12 per unit change). Interestingly, spousal education is more highly correlated with respondent mental health for males than for females. Agreement in household tasks is a slightly more important predictor of mental health for females than males. Spousal income level is negatively related to male mental health. Most other determinants of mental health status are quite consistent between genders. Adding occupational fixed effects (column 3 for males and column 5 for females) does not appreciably change the results.
As mentioned above, the 0.13 baseline OLS estimate could be biased upward or downward. It could be biased upward because each spouse is exposed to common environmental factors and/or because of self-selection into marriage and occupation. The OLS results could be biased downward if the mental health status variable is measured with error, which is plausible because it is a 5-point categorical variable (excellent, very good, good, fair, poor). In addition, since the OLS results reflect the average effects of spousal mental health, it could also be the case that the spillover effects are heterogeneous and that OLS results could be lower than the 2SLS results, which estimate the local average treatment effect (LATE).
I present results using instrumental variables and instrumental variables/fixed effects specifications in Table 4 . Column 1 repeats baseline results.
12 While few coefficients change between the baseline specification in Column 1 and the instrumental variables results in Column 2, the effect of spousal 10 The analysis sample includes the pooled sample of individuals across waves 1 and 2. Similar correlations are found if I estimate this specification on only wave 1 respondents or only wave 2 respondents. 11 The occupation codes refer to the 1980 3-digit codes created by the Census. 12 While the ideal specification would be a two stage ordered probit due to the categorical nature of the outcome and endogenous variable, this specification would not converge because of the inclusion of the large number of individual fixed effects (per observation). Making progress on methods to estimate this specification would be beneficial to pursue in future work. mental health on the respondent's mental health doubles, indicating that a one unit increase in spousal mental health increases the respondent's mental health by over 0.28 units (1/3 a standard deviation). First stage results are reported in Column 3, indicating a large F-statistic for the instrument, over 26. The effects of spousal mental health are more than half the size of increases in respondent's physical health status. As discussed above, it is not obvious a priori whether the 2SLS results should be larger or smaller than the OLS results. The larger 2SLS results could imply that there is substantial measurement error in the mental health scale used in the analysis and/or that the effect of poor spousal mental health is larger for those affected by the "treatment" of job-stress than the average effect of poor spousal mental health, or that the instrument is invalid.
In order to further increase confidence in the validity of the instrument, individual-level fixed effects are controlled in the final specification. With the inclusion of individual fixed effects, there are additional reasons to predict larger estimates for 2SLS-FE than OLS specifications. It is likely the case that individuals tend to respond to questions about mental health and job stress in a relative way (rather than an absolute way).
13
That is, individuals are likely accustomed to a certain level of job stress and certain level of mental health, making it difficult to compare measures of stress and mental health across individuals. In this case, it is changes in these measures that are likely more comparable across individuals. Thus, it may be reasonable to assume that individuals who report "yes" to having a problem at work (the instrument) are indicating a recent negative shock to the work environment. Combining the instrumental variable strategy with individual fixed effects likely produces a LATE where the affected individuals are those who have recently had a reduction in mental health due to a recent change in job stress. If these recent, unanticipated changes in job stress have stronger effects on mental health than time-invariant job-stress, we would expect the LATE to be larger than the OLS estimate.
In addition, the use of the individual fixed effects likely eliminates serially correlated measurement error within-individuals. For example, individuals who tend to answer the subjective mental health scale "pessimistically" will have their idiosyncratic interpretation of the scale eliminated by controlling for individual level fixed effects. In this case, measurement error may not be exacerbated with the use of fixed effects but instead largely eliminated. 14 This reduction in 13 This issue is also extensively discussed in the literature examining the economics of happiness. There has been evidence in the psychology literature that shows that while lottery winners as well as paraplegics report initial substantial changes in happiness, they often report similar levels of happiness as non-winners and non-paraplegics after time has passed, suggesting adaptation to circumstances as well as answering subjective questions such as happiness (and possibly mental health status) in a relative way (see Di Tella and MacCulloch 2006 for a recent survey). 14 See Bound and Krueger (1991) for further discussion of this argument. I thank Caroline Hoxby for suggesting this discussion. measurement error combined with the LATE interpretation suggests a larger coefficient for the 2SLS-FE estimate.
The preferred estimates are presented in column 4. 15 While a causal interpretation is premature due to the continuing concerns with the validity of the instrument, the combined 2SLS-FE specification suggests large effects of spousal mental health on own mental health status for those individuals affected by the instrument. In fact, the preferred results are larger than the correlation between own-physical health and own-mental health. 16 These results suggest that interventions that increase mental health outcomes for individuals could have important beneficial spillovers on household members' mental health outcomes. Further, the results are also suggestive of potential unmeasured downstream benefits (positive externalities) in reducing job-stress for the spouses (and families) of the individuals.
Conclusion
In this paper, I examine the correlation of mental health status between spouses in a national sample of working age individuals and examine several specifications that are suggestive of (but not conclusion on) the existence of spillover effects between spouses. In baseline specifications, I find correlations in mental health status between spouses of approximately 0.13, which is almost identical to the correlations between spouses in self-reported general health status found by Wilson (2002) . I document that many of the determinants of mental health status in this sample are similar between males and females, with spousal mental health status a stronger determinant for females. These results are robust to the inclusion of fixed effects for spousal occupation.
Finally, I use an instrumental variables/fixed effects approach to examine whether there is evidence of spillover effects of spousal mental health on respondent's mental health. I use an indicator of spousal job-stress as an instrument and argue that a spouse's stress at work should only affect the respondent's mental health through its effect on the spouse's mental health. This instrument is shown to have good statistical properties, and the increase in the magnitude of the relationship between own and spousal mental health after instrumenting suggests that mental health status is measured with error and/or the spillover effects are heterogeneous and larger for households affected by job 15 Controlling for spousal occupational fixed effects as well as individual fixed effects lead to qualitatively similar findings and the spousal occupational fixed effects are not jointly statistically significant. 16 It is important to note that the goal of this paper is not to separately estimate the endogenous and contextual social effects (Manski 1993) but only the combined social spillover effects of mental health status between spouses. stress. A unit change in spouse's mental health has a comparable effect on the respondent's mental health as a unit change in the respondent's physical health status.
While these results are quite intriguing, there are several limitations that should be acknowledged. First, the implications of the results are limited in scope because of the sample restrictions used to create the analysis sample. Previous research has shown a relationship between mental health status and marriage probabilities as well as labor force decisions (Horwitz et al. 1996 , Ettner et al. 1997 . Since this paper focuses on individuals who are married and have spouses in the labor force, the results are only relevant for individuals in similar circumstances and are not able to address how mental health affects the extensive margins of marriage and labor force decisions or the potential spillovers of mental health between individuals who are not employed. Second, it is possible that there is a relationship between the respondent's mental health status and whether the spouse has job-stress. For example, individuals with spouses who are depressed could miss work to care for them, creating job-stress. This would raise concerns with the validity of the instrument, which has led to the cautious interpretations in the paper and no strong assertions about causality. Third, the specifications in this paper control for occupational fixed effects or individual fixed effects. There could be unobserved time-varying characteristics that could simultaneously affect both spouses' mental health, potentially leading to spurious findings.
Finally, this analysis relied on respondent's report about his/her spouse's characteristics, which could bias the measures. Each of these limitations in this paper should be kept in mind by the reader when interpreting the results.
However, if the findings in this paper are not spurious, there are several implications for work-place policies and mental health policies more generally. In particular, the findings suggest that interventions to reduce work-stress could be more beneficial than previously suggested. The potential negative spillover effect from work to families has been documented in prior research, but positive spillovers have been the subject of less research. For example, previous research shows that mothers who experience stress at work are more likely to withdraw when they get home (Repetti and Wood 1997) , and that fathers who are coping with high job demands withdraw from their families (Repetti 1994) . These spillovers have several other potential consequences. For example, (Almeida, Wethington et al. 1999) show that marital tensions are likely to affect parent-child relationships and (Turner and Kopiec 2006) finds that exposure to interparental conflict increases the odds of major depression and alcohol abuse in young adults. Therefore, policies that decrease work-stresses could have direct and indirect impacts on the well-being of spouses and families more generally, leading to potentially more favorable cost-effectiveness ratios of the policies from a societal standpoint (Basu and Melter 2005) . Mental and Physical Health Status is coded 5=excellent through 1=poor
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